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l;utul  e s~mcc missions will con[inuc  to k scientifical]  y ancl tcchnicall  y mmc.
ambilious,  and will cle.mand nwc autonomy to acmn]plish  complex tasks in
uJm2.I  lain e.Il\’irc~Illlle.Ilts  aJld in close pmximit  y to c.xtlatcm c.strial  bodies. in
addition to mission demands, affordability is now a primary drive.r. ‘l-he call is
for smaller missicms with gre:itly Ieduccd ccmt of cqm ;ition.  Spacemaft with
}]igh]  y-au tono]nous,  goal -dircctc.cl  ccIntI  c)l systems would bc re.quimcl IO mc.ct
t}lcscc})allcl~  gt:s. It is bc.liwcd  ~hat  the autonomy in addition to reducing (hc
mission operations cost, will cn:ib]e science objcctivc.s  not possible using the
current spacecraft architectural designs.

Currc.ntly,  aumncmy in IIIC spat.cuaft A(:S is limitc.d  to attitude control and
estimation, command intmpe.tation and mancuvc.r execution. All O(hel’
fuJlctions  arc dc.ccmpcmc] into sc.qucnccs  of  low lewl ccm)mands on t h e
grouJld and loaded onto the spacem aft colnputcr  for execution usiJ~g t}]e on-
boaml  command inte.rpre.ter. “1’hc.se. dclibcIa[ivc functions require; grou~d based
obsc.rvation,  cstiJnation  and plaJ]ning. In addition, curlcnt AU architce.tures
cannot suppml C.VCJlt-C~JiVCJl, x-eal-tiJnc  or near real-time. re.actiw systems,
which fcmns the coIe c)f any )ligllly autonomc~us coJltIol systc.in.

~“his paper describes a software architecture for highly autoJ~onmus at[itude
and articulation coJ~trol subsystem. ‘1’hc ccmcept is applied to a proof-of-
conccpt attitude and e.c~J~trol  subsysttm  (AU) with ability to capture science
cvc.nts and e. Jlab]c a ma]] body lende.zvous  and samp]e.  return mission with
minimal jy ouJld operation suppc)rt,

The. te.chnolosy  to IN developed and de.monstratc.d inclucks: cm-boa rd
sequence generation and execution, pI ccision  close. d-loc)p mane.uwr and
altitlldC COntrO],  targCt acquisition and tIacking, and sensing and representation
of space.craft system state..


